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premises ; and such reparation for its use as is| be delivered and discussed at their annual meeting 
ENGINEERING NeEws. afforded by this apology is cheerfully rendered. | —nine were present. aS 

Now with all due deference to the better judg- 
ment of the Chief Engineer, we should say that 
this was a step in the wrong direction. Let your 
road masters read as much as they can find time 
for from their most important daily duties on the 
road ; but for Heaven’s sake, do not stimulate or 
encourage a taste for writing. 

It is the tendency of the day, and a most un- 
fortunate one, to rush into print with matters 
so purely practical that the truly practical man 
would find it extremely difficult in putting them 
on paper. We have known road masters, and 
road masters whom we could ill spare, 
who would be incapacitated for their real 
duties while in the throes of birth of such 
productions; and, we must confess, that we should 
travel with some misgivings of safety on a road 
where we knew the road masters (as we under- 
stand their duties) were encouraged to strive for 
excellence in the preparation of written reports. 
The emulation thus incited might improve their 
style of composition, but it might be at the expense 
of other and more valuable improvement of their 
time in their responsible sphere of duty. 

—_—_——— oa 

THE AMERICAN IRON MARKETS point in the di- 
rection of higher prices. With a few exceptions 
thereis less probability of importations than for 
months. The cause is found in the steady npward 
tendency of the British markets. The occasion 
for this favorable condition is in a steadily im- 
proving continental and colonial demand, which 
absorbs current production and piles up orders for 
future execution. Foreign productive capacity is 
barely equal todemand. Enormous public works 
are projected on the continent; railway building 
on a large scale has been undertaken; the same is 
true of several of the British dependencies, notably 
Australiaand Canada. Local requirements have as- 
sumed formidable proportions, and inquir- 
ies are pouring in for 1882. The activity in 
iron making is phenomenal. The efforts being 
made to meet the demand are ona scale of magni- 
tude which requires only the factor of time to 
equalize supply and demand. There is no absolute 
scarcity in any department, but consumers felt it 
necessary to secure themselves by orders extending 
from two to twelve months ahead. 

Prices are as high as it is safe for them to go 
without a further advance abroad. Very recent 
cablegrams point out the probability of such an 
advance. Still, it is not safe to rely on appearances. 
The British market takes very sudden changes, 
and that, too, without warning’. Importers are 
still negotiating for supplies of bar iron, sheet 
blooms, plate and rails, new and old, but with 
very indifferent success, because of the firmness 
of prices abroad, the high ocean rates and the 
scarcity of material. 

Within a few days large contracts have been 
placed for Bessemer, pig and blooms. Southwestern 
buyers have placed orders for steel rails. German 
makers have been applied to because of the over- 
sold condition of British markets. Our steel rail 
mills are accepting a few orders at $60. The iron 
mills expect to turn on to steel blooms and thus, in 
a@ measure, compensate for the lack of converter 
capacity. It is evident that much of the consump- 
tive demand which must be met before June will 
be obliged to seek European sources. A higher 
range of prices is quite probable. English mills 
are sold through the winter. 

The rolling-mills are unable to meet all the de- 
mand presented. New boiling furnaces are being 
erected in a score of mills. Works making roll- 
ing-mil]l machinery are crowded with orders, The 
rolling-mill capacity will be very largely increased 
during the winter. Prices of iron are as follows: 
For finished, 2.6@3c., according to mill; structural 

























































































































Our Book TRADE grows appreciably every suc- 
ceeding day. No other bookseller in the United 
States is offering such inducements to buyers as 
weare. The Weale’s series that we are giving 
away is not a collection of second-hand mutilated 
volumes, but it is the second largest and best stock 
of those popular works on this side of the Atlantic. 
We are daily filling the orders of booksellers from 
all over the country for them, and at regular 
trade rates. The best volumes are rapidly being 
taken, and with the renewal of subscriptions the 
stock will be pretty well thinned out by the ad- 
ditional orders for books. We advise intend- 
ing book buyers to lose no time in sending 
us their orders if they would secure the advantage 
of our present offer of free books. 

ue ee 

As a very fairindication of the activity in all 
kinds of surveying operations, and especially in 
railroads, the following items from the bashful 
and silent Heller, of Messrs. Heller & Brightly, 
are offered : 


‘**We found 33 North seventh street too snfall for 
us;wetherefore purchased the four-story building at 
the southeast corner of Ridge Avenue and Spring 
Garcen streets, making special arrangements for 
the delicate operations of graduating and adjust- 
ing of tield instruments. As to business proper, 
the railroad boom has struck us badly, the Mexican 
railroad surveys especially almost devouring field 
instruments; we having literally sent them instru- 
ments for the last eighteen months by the hundred. 
Last January we had orders on our books for 310 
transits and levels, and had refused more orders 
than we had accepted. We were therefore com- 
pelled to issue a notice that we could not accept 
any more orders for some months; in June we again 
put forth a similar notice, and the same state of 
affairs exists at the present time, our unfilled orders 
to-day (Dec. 7, 1881) amounting to 189 transits and 
levels.” 


Tribune Building, New York City. 
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At the meeting of the American Society on 
Wednesday evening, Mr. Ashbel Welsh occupied 
the chair, and there was a very full attendance of 
members. A committee on arrangements for the 
coming annual meeting in January was appointed, 
and it is expected that the meeting will extend 
over two days and prove very interesting and val- 
uable to the attending members. 

oo 

WE offer for every new subscription sent to us, 
with the money, a cash premium of one dollar, or 
books to the value of one dollar and fifty cents, and 
we prepay the postage on the books. If our read- 
ers will carefully review the past volume of En- 
GINEERING News they will realize what a vast 
amount of information of value to engineers 
and contractors has been laid before them during 
the year. Can a more newsy class journal be 
named? 








———_—_.————— 

ONLY a few weeks of the present year remain, 
and we must again urge upon subscribers the ne- 
cessity of securing back numbers while they can. 
Of some numbers we are entirely out, and it is 
useless to attempt to replace them; of such as are 
still on hand, we will fill orders while they last. 
After the close of the volume we will, without 
further notice, sell the remaining numbers as old 
paper; after which further chances for any part of 


this volume will be lost. 
—_—_——_—_—_ 


OF the original edition of Prof. Chas. E. Greene's 
“Graphical Analysis of Bridge Trusses,” a work 
whose popularity has been steadily on the increase, 
there remain 110 copies. Last week we bought the 
entire lot and now offer them as an inducement 
for book buying, or for new subscribers. It is 
hardly necessary at this day and date, to specify 
the merits of this work, the enlarged edition of 
which is the very best selling book (at $2.50), on 
bridge construction now in.the market. We will 
give one copy of the old edition for $1.25 cash, for 
one new subscriber, or free to the purchaser of 
three dollars worth of other books. 


—_—— oo 

ORDERS FOR BINDING volumes of ENGINEERING 
News will net be taken at this season of the year. 
In the holiday months and until well into the en- 
suing year, every available foot of storage room 
of the best binderies is occupied; from floor to roof 
unbound literature is packed away, much of it 
without insurance, and to the unaccustomed ob- 
server, in extricable confusion from which it migint 
apparently never be rescued. As the summer 
months approach there is a better charice in job 
work, at better prices, and with a reasonable chance 
for completion. About May next we will take 
such orders for binding as may be sent us. 


_—_ oo 

WE are indebted to the Indianapolis News for the 
correction of a paragraph which appeared in our 
last issue under the head of ‘“ Miscellaneous,” and 
hasten to assure our readers that as a piece of 
news it appeared in a paper published so much 
nearer to Indianapolis than ourselves that we 
incautiously accepted it as something worth know- 
ing. The fact of the city borrowing a certain sum 
of money to meet its expenses should have been 
sufficient evidence to one living in New York that 


se - 

As the season for renewal of subscriptions comes 
on, inquiries as to the rates of clubbing with other 
journals begin to be made. In reply we beg leave 
to state that we will pursue the same liberai policy 
that has always characterized the financial man- 
agement of ENGINEERING News. We will give to 
our subscribers all the discount allowed to us by 
other publishers, less five cents on each sub- 
scription, which we use to cover the expenses 
of attending to *the business. The Harpers’ 
and Century Company’s publications will be 
the same as beretofore, and the increasing excel- 
lence of these magazines are too well known to 
need our indorsement. On class publications we 
must await the bills of the publishers ; the average 
discount is 20 per cent. on new subscriptions ; the 
Sanitary Engineer is 10 per cent.; the discount on 
renewals of the Railroad Gazette will hardly pay 
the cost of. transmitting it, and the publishers are 
very loth indeed to accept renewals through out- 
side parties. The best we can do is to do .the best 
we can, which, as our. patrons are well aware, is 
the principle upon which we are striving to serve 
them now and always. — 

WE notice in the Railway Age what the editor 
calls “‘an admirable method of developing in- 
formation and directing: thought to matters 
which may have attracted little consideration,” 
viz., an order issued by the Chief Engineer of the 
N. Y¥.. P. & O. Railroad, requiring each of the 
road masters on that road tu bave a written re- 
port, or answerto three of seventeen questions, 
«n practical matters connected with their daily 
duties, embracing their individual views in refer- 
ence to principles of construction on railroads, .to 
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iron, 83@8\¢c. to 4@4\4c.; plate iron, 8c. These 
quotations are generally adhered to. Railroad, 
ship, engine end car builders have entered into 
spring contracts during the past ten days in both 
Eastern and Western mills for large supplies of 
iron, 

The enormous consumption raises apprehensions 
that productive capacity will be unequal to the 
demand, but these fears have very slender founda” 
tion when we survey the entire field. A temporary 
advance is possible, in fact probable, due to the 
disappointment, and a happy one to many, of 
heavy iron and steel importations, Foreign sup- 
plies on a large scale were somewhat confidently 
looked for. They did not come, nor will not, ard 
hence the present strong upward tendency in 
prices. But productive enterprise is expanding 
capacity at a rate never before known to the iron 
trade. Ore and fuel wiil be cheapened by the 
development of mives and increase of transporta- 
tion facilities. Hence, consumers should take no 
alarm at any sudden spurt in prices. 
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SEWERAGE OF AMERICAN CITIES AND 
TOWNS.* 





As may be expected in this document [referring 
to Mr. Rawlinson’s ‘*‘ Suggestions”), the latter 
engineer, with proper professional discretion, does 
not take sides with either of the so-called rival 
systems, nor even mention them as such. On 
page 8 of the “Suggestions” he says, very prop- 
erly: ‘That main sewers must not be of capacity 
to contain flood water, as such floods should be 
passed over the surface, or by special channels,” 
and ‘tin large towns there may be exceptions, as 
in London, where flood-water overflow channels 
may have to be formed.” The observance of this 
obvious principle is precisely the cause of the 
complaints in the working of the Providence and 
Brooklyn system of sewers, with the failure of the 
authorities to provide the needed storm overflows ; 
it having formed no part of the original scheme of 
sewering these cities to provide in the sewers 
proper for the excessive storms which visit the 
coast at intervals, and at the epochs of high tide. 

Again, on page 7 of Mr. Rawlinson's ‘ Sugges- 
tions,” he states that duplicate systems of sewers 
are seldom required, and then proceeds to show 
“that if constructed, they would lead to compli- 
cations tending to defeat the proposed uses.” And 
while we may have been in error, nothing to which 
we have had access favors the idea that Mr. Raw- 
linson has ever been the advocate of the separate 
system, but as Mr. Latrobe states, he undoubtedly 
“ recognized its claims to intelligent considera- 
tion.’ Mr. L. further truly states ‘that the 
prevalence of the combined system does not grow 
out of an original design, having in view the best 
system it was possible to devise, but to the relief 
of already existing systems of combined sewers, 
which had become nuisances.” 

After describing the Memphis system of small 
pipe mains, a population of 85,000, with twenty 
miles of sewer, with flushing tanks at the heads 
ot the branches one hundred and twenty-five in 
number (the latter machines, by the way, paying 
a royalty of near twenty-five per cent. on the cost), 
he states that ‘the storm water,can safely be left 
to take care of itself.” And. here we would 
say, in passing, that however admirable this dis- 
posal of the rain water might be in gn unpaved 
city of the size, shape and character of subsoil of 
Memphis, it would prove an intolerable nuisance 
on the crowded Northern paved thoroughfares, and 
impervious subsoil of many of our cities. 

The defects in the working of the Memphis sys- 
tem are then adverted to, but with an obvious Jean- 
ing toward a charitable construction of their de- 
fects, as when he states that the population used 

about double the amount of water originally esti- 
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mated for, ‘‘ which filled the mains and occasioned 
a backing up of the sewage in the lower part of 
the city,” and adds, “this fault of course was 
not incident, at all, to the system, but was an over- 
sight in proportioning the mains, and would not 
be felt during an ordinary winter.” If the mains 
are not liable to being choked or overcharged in 
the extension of the separate system, we have 
been greatly in error, and when convinced of it 
shall hasten to rectify it, but the fact of the actual 
consumption of water exceeding the estimated 
consumption, as shown in this case, and through 
this excess the sewage was backed into the houses, 
shows prett “clearly that the system offers no bet- 
ter compensation for irregularities of flow, so 
likely to arise in our growing cities, than is offered 
by the combined system. After satisfying himself 
of the working of the Memphis sewers, the Brook- 
lyn and Providence systems were examined, but 
the facts in all cases are not given with sufficient 
care. For instance, in alluding to the infrequency 
of the man-holes in the line of the Brooklyn sewers, 
it is stated that they are built at intervals of 
‘five hundred feet or more,” whereas they were 
designed to be at intervals of one hundred feet, 
and except in storm sewers, or sewers of very 
large capacity, such as occur but seldom, they are 
built as destined, viz., at one hundred feet inter- 
vals, and the statements of the defects in the 
working of the system are somewhat exaggerated, 
The system was designed to provide for one inch 
of rain falling in an hour, As the pavements in- 
creased in area of course such storms as exceeded 
that amount, not being provided for, have given 
occasion for complaint. 

Brooklyn, with a population of 560,000, has three 
hundred miles of sewers; about two-thirds are of 
pipe, and “the remaining third of brick, the 
largest of the latter being equivalent to a circle of 
ten feet; and with eighteen outlets into the East 
River. 

Providence, with a population of 100,000, has 
twenty-eight miles of pipe sewer, and fifteen and a 
quarter miles of brick, the largest of the latter being 
sixty-six-inch diameter, and with sixteen outlets 
into river and harbor. 

The provision for carrying off rain-fall is the 
same in both; and the same difficulty appears, 
when,as in Brooklyn, the rain-fall occurring at high 
water, exceeds the amount to which the best judg- 
ment brought to bear on the subject has hitherto 
restricted the capacity of the sewers. 

Having taken these two cities as representing the 
best practice of the ‘combined system,” the neces- 
sities of Baltimore are then considered as follows: 

Taking the population to be provided for in 
Baltimore at 500,000, with a water supply of 75 
gallons per head, he arrives at 5,000,000 cubic feet 
in twenty-four hours, and with a minimum grade 
of yong, and disregarding entirely any accession to 
the sewers of rain water from street, areas or 
roofs, provides an outfall sewer of five feet in 
diameter, and recommends the Memphis system of 
small sewers, restricted to the discharge solely of 
house sewage,:by which we understand in bulk, 
the water supply. 

Proceeding to determine the anticipated quality 
of this sewage, with a view to the determination 
of the suspended solids delivered daily at the out- 
let, he procured some bottles of Memphis sewage 
from the main outfall of that city for analysis, and 
finds 129 parts of solid matter in 100,000 parts by 
weight, 114 of which are in suspension, and 15 in 
solution; and as the Memphis water supply was 
taken at 40 gallons per head, and the Baltimore 
supply is estimated at 75 gallons, the extra dilution 
will be in the same proportion, and the suspended 
solids in an inverse proportion, or a total, by this 
method of computation, of 100 tons of solids daily; 
and then, subtracting the oxidizable of 


portion, 
about 8 per cent., he arrives at 92 tons of solids at | Meeting his friend Jones 


the outfall for twenty-four hours, 
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It is true that the analysis upon which this rests 


is open to more than suspicion of its accuracy, as 
shown by the analysis of English water-closet 
town sewage, which he fairly quotes; but it 
appears that American, or rather Western sewage 
is somewhat a peculiar product, as it is stated that 
in the precious case in which the specimens were 
transported “‘one bottle had broken and saturated 
the sawdust, and yet there was no perceptible 
odor when the box was ope 
entire computation for Baltimore is predicated 
upon these samples of inodorless sewage from 


»” and yet the 


Memphis representing the average discharge from 
a population of 500,000, 

Mr. Corfield is then quoted in favor of the irri- 
gative method of utilizing sewage, but disregarding 
the varied circumstances and limited scale upon 
which sewage farms have hitherto proved at all 
successful, the system is recommended as likely 
to produce a considerable revenue to the city of 
Baltimore. Taken in connection with the provis- 
ion of three pumping stations, one of four million, 
one of six million, and oge of sixteen million gal- 
lons daily, we can only say that if the city of Bal- 
timore ever realizes one dollar .for the sale 
of her sewage, on the scale proposed, it will be 
that the experience of the past is no guide for the 
future; although, we will admit, that a certain pro- 
portion of the sewage may be found profitable—to 
the individuals using it, but not to the city tax 
payers—and yet this fact should by no means be 
taken as an evidence that, in a sanitary point of 
view, the system proposed may not be a success; 
but we object to holding out the — profitable 
pecuniary return of the enterprise to the taxpay- 
ers as an inducement toward the introduction of 
the system. 

We quote from a scientific contemporary of the 
first standing in England as follows: 

To dispose of sewage at a profit has been tried 
over and over again with the utmost persistency 
and at an enormous cost. The result has teen a 
complete failure. In certain isolated cases, where 
the quantity to be dealt with has been small, or 
where the conditions have been exceptionably 
favorable, a small profit has been made either 
by individuals, companies or towns, but all at- 
ae to get rid of the sewage of cities, and to 

for these cities even a moderate profit on 
the cost of the necessary works as well, have been 
failures.” 

The estimated cost of the proposed works is 
$3,200,000, and we give it as it appears in the re- 
port, but a million or two more or less should 
have no weight in the selection of a proper system 
for a city which has such a future as Baltimore. 

In the case of the city of Stillwater, the popu- 
lation is not stated, but the plan proposes nineteen 
and a half miles of small pipes, avowedly in imi- 
tation of Memphis, but in addition, for good rea- 
sons, viz., a hilly site, with rapid distharges, four 
miles of ‘‘ combined” sewer is added—to carry off 
the rain-fall from an inch of rain in the hour— 
making altogether about the same extent of sewer 
as in Memphis; and we notice it as an illustration 
of the possible danger of generalizing from a few 
particulars. The site would appear to be hilly and 
broken up by steep ravines, and where the effects 
of heavy rains are said to have worked mischief 
heretofore; and yet, from the presumed success ot 
the Memphis scheme, the same, or similar, method 
of sewering the city is recommended, with the 
addition of a few miles of combined sewer of 
house sewage and surface water. 

We are reminded here of an atjecdote which has 
its application to hasty generalizations. The owner 
of a sick horse, inquiring of a friend whom he 
knew had had a horse under treatment, ‘ What 
did you give your horse, Jones, when he was sick?” 
Jones answered that he “gave him turpentine,” 
which answer, satisfying the querist, he adminis- 
tered the same to his horse, with a fatal result. 
after, he told 
him that he had given t e turpentine, “ and 
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the passage of the bridge by freight trains was | simplifying the preliminary 
‘properly disposed of, and the public may rest as- | lines especially, but, despite 
sured that, when finished, the bridge will be used | new apparatuses, we see 


to its fullest capacity, which, so far from being 
lessened by the changes made, has been increased 
thereby fully 20 per cent. 

We append the following official statement of 
cost : 


5, 388,646.06 


Expended prior to June 9, 1875.. 
7.934,500.62 


Expended since June 9, 1875 








practical, and necessitate for their use an amount 





Important State works are to be executed: th: 
the precision of those|net of French railroad is judged insufficient, — 
operators always coming | it is therefore of imterest to curtail the time for 
out the new lines. It is with this view tha: 
propose a method which requires only a few 
hours for its mastery, and, if it only serves as « 
point of departure for other improvements, I be 


lieve it is worth explaining. 
Bf Statement of the Financial Condition of the New York and P ing 
1 Brooklyn Bridge on the 30th Day of November, 1880. THEORY OF THE INSTRUMENT. 
# CASH RECEIPTS. ‘ 
From the City of New York prior to June 9, iii The new method which is applicable to geodetica! 
; Gage the St of Raz eee #41 900.00 Sa af tes aby Heck edi ioe 
' Inder the act o! tn erinsseeas 000. o e indoor work ; that is, the calculations 
| the City of Brookl rior to June 9, ‘ : ? P 
; From the City of Me ct on ee that are required to find the distance of every 
i Under the act of May 14, 1875...... ....» 4,523,603.73 7 
% Under the act of April 7,1880............... 15083.333.33 point, the level of which has been taken from the 
For rent sca Feige en edie ate 185,882.33 foot of the instrument, and also the calculation of 
rt OF ee cis eek be GPRD a a Pee ea 50, . ° 7 
eesread cast ecaisresi ives theyre 7750.00 the altitudes. The apparatus can be easily used 
Materials soid visieeipskbsarcaatnees aan 85'272.90 by engineers, who are discouraged at employing 
MINE oc occas gene caes’ ueebekaas sh 6,469.00 the tacheometer, at present in use. THERE Is xv 
a ao $13,336,962,13 CHAIN WORK IN "a reg oo oe TRIGONOMETRY 
Cc J le 
For cugtacortndy, anlhtlen, @66.....00....csc065: $452,043.2 IN THE OFFICE. ch are the vantages of the 
Office expenses, salaries, etc......... ......... 152,758.07 new graduation, which can be applied to the 
Radiedinaton Sdovtbs <biiphtcbeute 3. 2,200'834.51 theodolite, the tacheometer, or any other instru- 
omnnent expensen.... a reanyton ey ment used in geodesy. 
ee: steer eee aecene ees ther eseee eeeeemeen 8 apes 8S | On the line AB, supposed horizontal and one 
Machinery....... . Be heey tke cotta es 1:36,003.38 meter in length, let us raise the perpendicular BU. 
Freight, cartage and towage......... eae 35,058.65 as : , 5 
Printing and advertising.............. 12,571.41 | divided from BtoC m centimeters (fig. 3). Let 
oe, Sas Cag an buildings. .... oe us consider the point A as a center, and join it to 
Pee eee . oe ee . eee | ae : : ° 
Limentone. divcouit em 171,000 38 the points m n, etc. We have then directions 
: See 19.993. 3: : : : 
og pt Atmel 03,738.16 0 weet An eran: oe relation to the 
Insurance... tee sees tet tenes OBZ. orizon ine AB, grades of 0.01 meter per meter 
Granit ie ule ; 2,115,903.17 ne ’ 
Loss og New York Oky 6 per cent. bonds.. 9298.08 ‘ | for Am ; of 0.02 meter per meter for An, and so 
i nm New York City 7 per cent. bonds...... 3,509. ' : ’ : 
Taxes and AANEHRIEDES ooo vee coin nen 8,008.27 Fig. 1. jae ~ oe points — on BC, and distant 
Scows and repairs.... eroeee aes 31,008. .01 meter from one another. 
; . as 6,216.77 ' ‘ ; is 
Proight on account Collins Granite Company. ‘435.31 | back to the routine methods for the simple reason) If from the point A as a center, we describe a 
Total $13,433 15508 that these instruments are more theoretical than; circumference with any radius and that on AB 
0 oe5 es J, , LOO 


prolonged we take a length AB = A B; that, at 
| the point B we raise a perpendicular BC’, so as 








iad sks ss cccseres +2985 08 | J i 
Cash in Atlantic State Bank - 12204 83 to repeat a symmetrical figure to that described, 
Cash on hand in petty cash. . .......... 581.62 | we shall have found the graduation of my circle 

OR. ica 1. cin tat KRG Ke Kasbaees 61, Ke ~~ $12,806.45 by its cutting the lines Am, An, ete. This circle, 

CASH LIABILITIES. is with those divisions which in the theodolite, for 
ee ED oon gun's 5.0 ss 4une «9 602 ohh sathennees 1,536.48 . Z ‘i ¢ oan 
The J. A. Roebling’s Sous Co............ .. +45. gi 207.43 instance, will replace the vertical circle, divided 
Sere ee into degrees, or equal angles will enable ws, whes 
Eppingss, Seems" a? 22220es ensewtonresas es a AB is horizontal, toset the eye-piece according to 
A Pavement Co. .. chibiedins cod « eh 576.18 7 F , 

Edmund R. Andrews............ Rar oiwsS 664.55 the known gradients or inclines of an analagous 
pn ey way a aia wichager tener 3,008 18 value when the division is made below A B. 
PE Te ee en ict ees Let us suppose that a leveling staff is placed ata 
Se ee ae ee aa — —-— certain distance, and that it can be seen with the 
ne eee oe eye-piece of the instrument and set horizontally. 
NEW FRENCH AND ITALIAN METHODS OF Supposing that we read 1.457 meters. Let us 


GEODESY. 





In our issue of Oct. 15 we gave illustrations of 
novelties in engineering instruments exhibited at 
Milan. The kind of theodolite invented by Profes- 
sor Porro, and to which the name of tacheometer 


has been given on account of the facility it affords) 
for logarithm tables and the great rapidity with | 


Fia. 2. : 





then incline the eye-piece so as to read according to 
the gradient A m of 0.01 meters, we have, for in- 
stance, 3.369 meters. The difference between the 
two readings will enable us at once to ascertain the 
distance of the level from the foot of the staff, 
this difference being 1.912 meters. We say that 
the leveling staff is at 191.20 meters, and we have 
only to change the decimal two places to the right 


which geodetical operations can be performed, has | of knowledge which is lacking in the majority of | and do away with chain work. 


found some warm defenders, while some engineers | engineers, It is very easy to see that if we had to take the 


think that there are other and better methods for! The improved theodolite of M. Porro has been| sighting following any other direction than the 
attaining the results aimed at. For the better un- 


derstanding of the subject we repeat the illustra- 
tion of the instrument in question. The verniers 
are divided into 4,000 parts. Fig. 1, a smaller 
model in which thev erniers are divided into 2,000 





parts, is represented in fig. 2. Cc’ m 
M. Kazimirski, who is chief engineer of Seudre a 

France) Railway Company, wrote a long criticism 

on the Porro system in the Génie Civil, at the same m 

time offering a remedy of his own. His letter a 

found in turn a critic in M. Le Brun, chief engi-| m' 

neer of the Isle of Reunion Railway. We translate B * 

both letters as containing subjects of interesttoall| 8° A A b 


engineers, and as matter calculated to evoke some Fig. 3. Fig. 4. 


sg on the part of the profession in thiscoun- | sed by a few enthusiastic specialiets, but dur- | horisontal, which te peotllarly favorable, the work 

a . ing the last twenty-eight years it has not grown | would be quite as simple on the condition of hav- 
. KAZI NEW METHOD FOR DRAWING MAPS Pers s 

* TAKING LEVELS WITHOUT CHAIN WORK, oR | in favor, and it will never become an instrument | ing two readings following to two contiguous in- 
TRIGONOMETRICAL CALCULATIONS. within the reach of every engineer. I believe | clines—that is, with gradients or inclines having no 


¢ A veries of instruments has been devised for that it bas had its time. greater incline between one agether than 0.01 m. 
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per meter. Here i is the dnaeabiations of the fact. ber we have a third caine: and from them we | ciated to nearly one millimeter, it may be said 
CALCULATING DISTANCES. arrive at the value of h, which proves that in | that the chain figures are sufficiently near, as a 

Let there be two lines passing through the point the above figure, when we know mn and when | difference of one millimeter on the staff would 
A, and situated on the same side as the horizontal! the inclines or gradients Am and An are known | only amount to an error in distances of ten centi- 


~ 


EXPLANATION.—mire, levelling staff; S, position of instrument. 


Fia. 5. 


line AB or h, and let them be cut at and m by | (let us call them p and p’), we have, in order to! meters. We can therefore class this instrument 
the perpendicular Bn. find the height 4 of the triangle nm4A, or rather to | among the exact apparatus. 

Let us admit that the lines Am and An recede | calculate the meeting point of the two slopes, only CALCULATION OF ALTITUDES. 
from the horizontal according to the inclines p and | to divide mn by the sum of the inclines if they In order to show the ease with which altitudes 
p';jthat is, if AB were equal to 1 meter, Rn would | | are in n contrary dir rections, or by the ir difference, it) can be calculated by the new method, I have 


(Seger a a sag@eengusete rE aE ae a — 
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pass from one station to another, it is only necessary to draw the line TT’, and the table can be used as at beginning 
Rebark 1. —The signs + and — show how to peas from the constant of column 12 to the altitudes of column 11 by adding or subtracting the values in columns K and L. 


Remark 2,.—In calcu the constant, we operate according to the plus or minus sign of the figures of columns K and L, to pass from the mark column 11 to this constant, which is 
written in column 12. 











be equal to p; or, to ieiitaitin the definition, that they are, as in this case, in the same direction: | drawn up the subjoined profile. model, which will 








Bn would contain as many times p as AB will | h = mn = 1,912 | serve to indicate the different cases which may be 
contain times 1 meter. This gives us: amhiGcn met with in the course of an observation. A 
¥ doer Ba + ma kX When the reading is always made following two| table to be used for the leveling memorandum 

on the one part, me wey contiguous slopes, the difference p—p’ is always | books is also subjoined. 
at equal to 0.01 meter, which causes us to move the| The cut represents a station supposed to be at 
dn the other part) whemon decimal, as in the preceding case, two places to| S, and the double reading made on the staff at the 

mn the right. It is in this way that the instrument) points A, B,C, D, E, F and G of any profile. 

-_—» enables us todo away with chain work. Arrangement of the Memorandum Book.—The 





By subtracting the equalities member by mem-' As readings on the levelling staff can be appre-' memorandum table recommended by M. Moinot, 
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Chief Sakae of the surveys of the Central | | meters, more easily that the reading 0.418 of | which is equal to the difference of the fiesta in 
Branch for the Orleans Co., is composed of 16 col- | column 4 was carried into column 4, or N, along- | columns M and N, and that this plane XY is below 
side column 7, or M, and that the sign—was placed | the leveled point, when the side of the column M 

before the number to indicate the required opera-! is greater than the corresponding one of column N, 


umns for the use of the tacheometer, There are 
only twelve columns in the new method for cal- 
culating the levels. 

The table is arranged as follows ; 

The first column contains general observations 

. and sketches for assisting the memory. 

The second is reserved for angles read on the 
horizontal circle—that is, it gives the direction 
which connecta the foot of the staff with the foot 
of the instrument, 


tion, This will be done every time that the guide- 
mark is above the plane XY; that is when the 
number in the column M is greater than its corres- 
ponding number in column N, 

Second Case.—If, on the other hand, we should 
have, even with a positive sighting as a guide-mark, 
some point situated below the line XY (such a 
point, for instance, as C), in that case the distance 


The third is for the declivities from which the! C7 being exactly the difference between the read- 


readings have been made, 

The fourth contains the 
staff, 

The fifth is for the difference between the read- 
ings. 

The sixth gives the horizontal distance from the 
apparatus to the staff, obtained by removing the 
decimal point or comma, The memorandum so 
far ia kept exactly like any other, We will now 
see how we can do away with the calculating rule 
and trigonometry, by using the other columns, 

The seventh column (M) will contain the product 
of the distance from the staff. to the apparatus by 
the smaller declivity, 

The eighth (NV) will have the smallest reading on 
the staff repeated, and which is already in column 
5, but here given for facilitating the calcula- 
tions, 

The ninth (K) and the tenth (1) will have: The 
ninth the difference of the numbers of the columns 
M and N, and the tenth the sum of the numbers of 
those same columns M and N, 

The eleventh column will contain the guide-marks 
and the true leveled points, The twelfth, which we 
will call the constant, will give the side of the hori- 
sontal plane passing through the center of rotation 
of the eyepiece, and corresponding to the plane of 
sight in the Egault avd Letioirinstruments, 

Use of the Table,—The operator must understand 
the necessity of showing in column Sof the sights 
the declivity on which every reading has been 
mide, and the jositive or negative sense of this 
sighting with relation to the horizontal plane XY, 
passing through the axis of rotation of the eye 
piece, For this reason the numbers of the decliv- 
ities must be preceded by the signa + or —, accord- 
ing to the cane, 

Column 6,—We know that to get the figures of 
this column we have only to multiply by 100, the 
corresponding figures of column 5 of the differ- 
ences, 

Calculation of the Altitudes,—lt must be fully 
understood that the column M (see profile and 
table) representa the quantity of which the visual 
radiua runs off vertically fromthe plane XY of the 
constant, We thus see at once that to calculate 
the altitudes, we must begin with that of the con- 
stant, 


two readings on the 


QALCULATION OF THE CONSTANT, 

Let ua begin at the beginning and consider the 
case of the back sight on the guide-mark A, 

First Case,—The reading having been made by 
means of a positive sighting, that is to say, above 
the line XY, or by a negative sighting, that is, 
below it. 

In our rough draft we will take the point A as 
our guidemark. Its altitude, 48.206, we know, 

From what we have said the number 5,628 meters 
(column 7%), shows that the visual radius meeta the 
staff at 5,689 meters above X Y, Let us‘ subtract 


ing CO = 2.803, made on the leveling staff, and the 
quantity JO = 1,044, the visual radius of which 
rises above XY, it is by adding this difference to 






| white the plane XY is above the leveled point 
when the column N is the greater, 

Third Case,—A third case may present itself 
when taking the guide-mark—that of a reading 
made in a negative sighting. The profile model 
will then show (as per point 2, for, example,) that 
the point leveled is always distant fromthe plane 
XY, first by the value of the column M, that is, 
\by eg, and furthermore, by the reading Hg = 2.064 
taken on the leveling staff. 

We then sum up the figures of the columns M 
and N and the total is added to the figure of the 
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DETAIL OF SOCKET, 


Fig, 6. 


the figure of the guide ( that we obtain the figure 
of XY. 

From the look of the table, the reading (column 8) 
having on the one hapd been positive, and the fig- 
ure of the column M being smaller than that of 
column N onthe other hand, we might conclude 
(see profile) that we had to deal with a point below 
the plane XY. 





Our guide mark for } potas C would be. . 48.047 
Let us ad 0,049 
And we have the constant 42,006 


It may be stated, en passant, that in our table, 


0.418 meters, and we have the distance 5.210 | as the point A is used asa mark, the point C, like 


metera, which must be taken down from the guide- | 


mark A, to get to the plane XY, 
The figure of the plane XY, that is to say, of the 


the rest, forms a part in the same station of what 
we call the fore sights. I only adopted it in the 


preceding explanation for the purpose of analyzing 


constant, is therefore given by the difference be- | the figures in the table. 


tween 48.06 meters of the mark, and the number | 


6.210 of column 9, or 42,996, 


Remark.—It wasto obtain this number, 5.210) 


It is shown, therefore, that when a back sight is 
taken with a positive sighting, the plane XY is 
always at a vertical distance from this point, 


guide and we obtain the position of the plane of the 
constant, 4,692, Let us add the sum of the 
columns M and N tothe true number of the point F, 
38.303, and we have the constant again, 42.996, 
whence the rule; 


General Rule.--1. When the mark is perceived 
in a negative sighting, which is found indicated in 
column 8 of the inclines, the constant is obtained 
by adding the figure of the mark to the sum of the 
figures of columns M and N, 


2. When the mark is perceived with a negative 
sighting, the difference between the figures of 
columns M and N is taken and added to the mark, 
when N is ~ M, and subtracted when M is —_N. 

Remark.—It must not be lost sight of that the 
signs + and — of columns K and L (ninth and 
tenth) of our table are not given for the purpose of 
calculating this constant, but in order to show how, 
with the constant, we can obtain the true height 


/ 
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and the leveled points by the addition or subtrac- | be taken, and written, preceded by the minus sign | at 122.90 meters. 


tion of the values in the columns. 
CALCULATION OF THE LEVELED POINTS. 


The constant once obtained, it is easy to calen- | 
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from the figure of the constant, 
Remark,—We way add that the points perceived 
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He gives asign and the man 


' in column K, to facilitate the subtraction of 0.949) places the stake twelve or fifteen paces farther, 


Two new readings are taken, and the distance is 
| found to be 182.60 meters. The staff man then 


late the other pointa by keeping in view the signa | with the sighting at 0.00, or horizontal, as Band F, ' measures 2.20 meters with the staff, and we have 


+ or — of columns 9 and 10 
which must be studied for fore sights are the fol- 
lowing: 

‘First Case-——Where Pointa 
Means of Negative Sights- 
below the line XY, and at an equal distance from 
the sum of the columos Mand NN. The figures of 


are Perceived 


--3-°p- OOO 


Fia, 7, 


these colummus will therefore be added and the 
sum written in column L (tenth) with the sign pre- 
ceding the total, which will show that this value 
ia to be deducted from the constant in order to ob- 


tain the figure of the leveled point (as in points F 


and J of the table), 


dom. F a ry 
~ ' rns ; | oz 
Tung {J Lo). dpslvtinaie L 
? ' 1% 
) - do ’ ' ) 
I? cot ¥ | le 
‘ j . : . | 
he a 
FiG, 


j 
by | 
All these points are | It is this reading, 


| + 
land the sign 


with the ordinary levels, and that their true figure 


will be obtained by deducting the reading of the 


horizontal sighting from the value of the constant, 


2.182, preceded by the sign 


| which can be brought into the tenth column (1) 


From the above we arrive at the following rule 


| for calculating leveled points: 


General Rule,—1|, Por all negative sightings add 


) up the columius M and N, indicate the result with 


the sign in column No, (0, orl 


; | from the constant XY. 
For all ponitite sightings, make the subtrac- | 


tion of the columns M and N, make use of the sign 
for the result when M greater than 
when N is the greater, inscribe 


in 


these 


the from the constant 


Remark. 


| use of the horizontal sighting, and by taking in 
| prefe rence, as often as possible, readings from the 


| declivities 0,10, 0,20, 0.80, ete., since in such cases 
ithe column 


M can be found by removing the 
decimal and by simply multiplying. 
Observation, —At a distance of 100 meters two 


{t may be incidentally ob-| successive readings on contiguous declivities re- 
served that points Hand J of our table (see sketch, | 
column 1,) are leveled in another direction than that 


quire a field on the staff of 1,00 meter. 
the instrumentin the most unfavorable 


To use 


CARES, 


» and subtract | 


N | 


results in column K and finally add the + | 
jand subtract already | 
found, 
It is seen that the calculation of the} 


| figures of column M will be much easier by mak- 


in | 


The three cases | will follow the same method as for levelings made | the distance required. 


We find in the Genié Civil a very interesting let- 
ter from a civil engineer at Saint Denis (Reunion), 
which we translate as follows: 

‘Mr. Kasimyrski,in criticising the tacheometer 
Porro, says that this system has had ita time and he 
proposes another, 
on the 


The remarks which he makes 


matter are certainly ingenious, but they 
refer to only a few special canes, 

M. Moinot, in the first edition of his work on the 
subject, had unnecessarily complicated the ques 
tion. Since then he has rectified this mistake, and 
| his method must now be considered as the most 
I have taught 
itin a few hours to young men just from school 


jand who, in a few days, became good operators. 


| rapid, economic and simple of all, 


| If they did not understand the theory at first, they 
| knew at least the practical part. M. Kasimyraki 
| only indicated, as it were, planimetry, and his sys- 
tem cannot differ much from that in general use, 
land if he suppresses trigonometry, he renounces at 
the same time to bring forward the highest summits 
of the survey to their rectangular co-ordinates, and 
thus deprives himself of one of the greatest advan- 
| tages of tacheometry, 
He replaces the ordinary graduation in degrees on 
| the vertical circle by a graduation according to 
| the tangent. 

In the Field.—With his method for determin- 
| ing a point we must have two pointings, each ac- 
' cording to the division of the limb, and which 

thave been made beforehand. We must also have 
| two readings on the limb, two readings on the 
leveling staff; and we have to take note if the 
| sightings are above or below the horizon. With 
| the old system, all we require is a single pointing 
}on the best point of the leveling staff; two read. 
jings on the limb, two readings on the leveling 
jctadl-—ome of which can always be made on an 
| ex xact number of yards, The use of zenith angles 


of the profile model, which is seen from the indi-!in a wood, where only 0,50 meter of the leveling does away with the necessity of sighting. The 


cation of the angle 43° 52” of column No, 2, 


staff can be perceived, it will be requisite to indi- 


Second and Third Cases— Points Perceived with | cate the division of slopes of 0,005 metre. 


Poaitive Sighta, and which are Above XY, as Point 
G, or Below, as Point C—In these two cases we 
must make the subtraction of the two columns M 


| 
u 
: 2.4 
; s°% 
j Pst 
: b * pe 
Pr. 9. 


and N, since this difference (see profile) will always 
indicate how far the point is vertically distant 
from XY ; but when the column M is greater than 
N, the point will be above XY. The difference 
found will be placed in column K (the ninth), with 
the sign + ‘to prepare the addition of this figure 
with that of the constant. 

-In the case of point C, on the other band, the 


Again, in this case, after taking the differences 
of the readings made on the leveling staff, we ob- | 
tain the chain work by removing the decimal, but 
we must multiply the product obtained by two. 

Let us return to the case already considered, and 


allowing that the directions of the sightings have 


followed declines, the difference between which 
was only 0.005 in. per meter. 

We should then have for the distance by chain- 
ing, according to the formula: 





%, ian 1457 1 Me 
- = Hee 40 
0. 005 0.005 
or 
1.012 x 2 
- 112 582.40 
0.01 


In a woru, after subtractthg the two re adings, | 


remove decimal two places to the right, and mul-| 
tiply by two. 

In this, as in the other cases, the altitudes will 
be calculated by the general rule, 

All the work now performed by the tac heometer | 
in use can be had by the new apparatus, or with 
theodolites and tacheometers on the new system, 
more rapid work can be done in some instances— 
the building of a dike on a river can be examined 
at any moment of the day. 

Again, suppose we wish to send a staff man to 
plant a stake across a river and at 134,80 meters, 
He crosses the river and places the divided rule on 
the other bank. For the first trial, the operator 


jadvantages of the old system are: there is legs 
| work, two operations fewer, greater rapidity of 
| reading and less risk of soletebes. 

Calculations, — The method in question does 

away with the reduction of horizon distances, and 
| also with calculating rules. 

One of the great advantages of the tacheometric 
system, in my opinion, is to have the caloulating 
rule, which reduces the time for numerical calcu- 
lations by two-thirds, If we admit its pringiple— 
calculating the reduction of distances, and multi- 
plying by the tangent, and effected by a single 
| movement of the rule—the time employed is the 

same in one case as in the other, 

We thus see that the method presented to us has 
; not a8 many merits as the old system, But it can be 
‘of great service when we have no ealculating rule. 
| But we should have not only the division in de 
grees on the instrument, but also the division ac- 
cording to the tangent, as is almost invertably the 
oe with English instruments. 

We must borrow two other improvements from 
| them. They have their instruments furnished 

with everything necessary for making observations 
night and day. This facilitates operations in tun- 
nels, gives the determination of the meridian, and 
of longitudes and latitudes. Their instraments 
are of a dark, green bronze, while our instrument 
| makers still continue to give their instruments the 
best polish possible—a fact which givesa great deal 
of trouble when using them in hot countries. ‘The 
instrument might also be profitably used in coun- 
tries where no detailed map has been made, for 


greater value being column N, the difference will! takes two readings, and finds that the staff is only | distances over 700 meters—which is « superior 
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limit to that given by the stadia, Of course, we 
can arrive at the results by a triangulation, but 
this requires long calculations, and, moreover, it 
is not possible if the point we have to fix is only 
visible from a single station. 

If this point is-accessible, we send a man with a 
leveling staff, and if necessary with a directing 
staff of two meters, with which a height of six 
meters can be observed (Fig. 6). 

This leveling staff being put up,, we can ob- 
serve the zenith angles V and V’, Fig. 7. We have 


then : 


d cot. V = 
d cot. V" 


AN 
AM 


Whence 
d (cot. V —cot.V) = AN— AM = h, 

which gives the regular relation, 

h 
cot. rs cot. v 
which can be easily calculated by means of the 
common trigonometrical tables. But it can be 
calculated as easily by meansof the rule. We see, 
in fact, that ‘ 





1 +- cot. Veot. V’ 


.cot. (V—V) — 
cot. V —cot. V 
and consequently 

cot. V—cot. V 


= 14+ cot, V cot. V 





cot. (V— V) 





> Observing at the same time that-there are only a |}; 


few minutes difference between Vand V’. we can 


say 
V4 vv’ 

cot, V cot. V’ = cot. atom a 

and placing 5 
; v—p=-8. 

the formula will become 


h cot. 6 
ao = 





vei: 


” 
o 


1 + cot? 
adding, moreayer, 


, r 


1 + cot? ——— = 


2 


m 


we have 
cot 0 


d=h-——- 
a, 4 ° : it 

a formula which can. be easily calculated by the 
rule. To do this; we have to draw on the line of 
the lower part of the rule, which bas the square 
sinus, the values of m, which correspond to the 
different values of _V, comprised between the ordi- 
nary limits of vision, 50 and 150 degree (Fig. 8.) 

As the tacheometer gives angles to a centesimal 
minute to (0.01°), we see that, with a leveling staff 
of 6 meters and a vision between 70 and 130 de- 
grees, we can have an approximation of at least 5 
per cent. of the total distancve as far as 2,000 meters. 

If the point is not accessible, or if the distance is 
further than 2,000 meters, the method is, however, 
at fault ; but if, as Mr. Porro proposes, we add a 
trismatic square to the tacheometer 
sure distances up to 8 or 10 kilometers. 

Let us suppose that this instrumentin A (Fig. 9) 
be AB =I the distance to be estimated. We 
have then to find out by the square a point C, so 
that the angle ACB be a right angle, which 
can be made very approximately if the square has 
a good sight. Wethen mark the point C with a 
directing staff, we measure the angle a, the dis- 
tance d to the middle of the stadia, and we have 


in the rectangle triangle ABC 
d E . 


cos. a 

The base d sbould have the greatest possible 
length—if we give it from 25 to 30 meters we can 
judge distances from 8 to 10 kilometers. 

This system enables us to draw up plans for 
railroads, etc., in a country for a radius of about 
10 kilometers, with a satisfactory approximation, 
and at the same time have a tolerably good map 
of the country. 


t= 


» We can Mea-| to operate upon the surface of metker earth with- 
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PERSONAL. 
We cannot forbear quoting at some lengvh an F. de Funiak, General Manager of the Louisville 


{ 


HIS ANNUAL RAMPAGE. 








extract from a late report of Chevalier C. Baillairgé, | & Nasville Railroad, was in the city this week. 


\@ line from Horace, ‘‘ Coelum, non animum, mu- 


Chief Engineer of the City of Quebec, on the! 


Mr. Donald Allen has been duly installed Divi- 
“ Amelioration of its Aqueduct,” as illustrating 


sion Superintendent..and Engineer of the Texas 
Central Railroad, with headquarters at Waco. 


Geo. A. Morison, Mem, A. 8. C, E., Chief En- 
gineer of the Bismarck Bridge, on the line of the 
Northern Pacific Railway, has returned to the city 
to remain until next spring. ’ 


Gien. Theo, G. Ellis, Mem. A. 8. C. E., Hydraulic 
Engineer, of Hartford, Conn., has been spending 
the week in this city, on business connected with 
an important patent lawsuit. 


The Railroad Conductors’ Convention at New 
Orleans elected R. B. Brown, of the Louisville & 
Nashville Railroad, President for the eneuing year, 
and decided to hold the next anrmual meeting at 
Milwaukee. 


Messrs. Cushman & Fairleigh, Civil Engineers 
formerly of Iilinois, in which State they were ex- 
tensively engaged in railway surveying and con- 
struction, have opened an office in Chattanooga, 
Tenn., with very encouraging prospects—that city 
being one of the principal centers of the coal and 
iron trade in the South, and its rapid growth and 
progress being inevitable. 

There is considerable gossip concerning the suit 
of the Keeley motor stockholders against Keeley, 
to compel him to give them information regarding 
the apparatus. Keeley’s nephew, who is his com- 
panion in the workshop, is skeptical of his uncle's 
invention, and says he often heard him say there 
was more money put in the thing than can ever 
be got out. The nephew says the engine has 
never yet been run by vibratory power, and dur- 
ing the recent exhibition a sort of quicksilver was 
used, 


The arrival in the Servia of Mr. Franklin B, 
Gowen will probably add interest to the suit just 
brought by Mr. Daniel Dougherty as counsel for 
Mr. James McHenry, who asks damages from Mr. 
Frank 8. Bond, the President of the Reading road, 
who, in an interview in a Philadelphia paper, is 
alleged to have said: ‘* Mr. Cave, Vice-President, 
is an idiot, and don’t know what he is talking 
about. Heis the mouthpiece of Jim McHenry, the 
veriest vagabond that walks London streets, and a- 
notorious stock-jobber.” 


| tant qui trans mare currunt,” and the boldness of 
a city official in exposing the truth of what most 
of us have seen elsewhere, and but few have had 
| the courage thus to express. 


“Occupy the attention of the City Council with the advis- 
ability. or the commas. of retaining 15 days of a man's sal- | 
ary, a miserable $25 from an employé of 36 years standing, 
who had grown gray in the city service, half a month's salary 
for having had to lay up after getting badly beaten by a lot 
of rowdies, while on the contrary it ishe who has an un- 
doubted right of action for damages against the city whose 
police on that occasion and every other is, from want of 
numerical force, powerless to do the needful. 

“Discuss the advisability of a coafoil lantern in an un- 
frequented and dangerous locality; that of an expenditure of 
$7 in relation to the band of the French frigate, and God only 
knows what else of a like nature. | 


“Oh! itis not singular, gentlemen, that the public should 





be indignant, as they justly are, and threaten the very exist- 
ence of an institution capable of occupying its deliberations 
with measures of like importance. 

“The public does not want this, the cutting down of the 
charwoman’'s wages by 10 cents, those of the fire wood pur- 
veyor by 20 cents. Refuseto pay a party his just due and 
then pay capital and costs together. Capital and costs in a 
hundred pending suits against the city for injury to life and 
limb of man and beast, injury to vehicles, because you will 
persist in believing, or affecting to believe and trying toim- 
press the public with the fact, that a corporation ene 
can do the work of ten men in other cities. I must stop, for 
God only knows what I might not add under the 
legitimate indignation 1 feel while contemplating 
\@ mal-administration. which, if it did exist previously to 
1880, has ‘but incréased and since become more marked, 
more accentuated, and has at last attained its apogee under 
the pretended reformers of the municipal concern, elected 
by an intelligent ward of the city Which’ has been led astray 
by the false ee of one man in particular, he of 
whom one of the judges of the Court, as good a physi- 

n0mist as he is a udge of everything else, says (and if he 
did not say if I should do so myself) that the moral element 
is entirely wanting, notwithstanding a certain talent he may 
be possessed of as a public writer and stump orator. - 
‘Most assuredly itis net fn this way you will do honor to 
the municipality. Have done with all such trifles, worthy at 
most of occupying the attention of a village council. Apply 
yourselves to something worthy of deliberating on. Elevate 
yourselves to the position of representatives of one of the 
oldest and most important cities of Canada. Restore your 
laborers’ wages, put those of your officers back to their 
former figure of 1878, unless you further increase them, 
which you should do in the true interests of the city. Take 
on the necessary hands to do the work, and that nothing may 
be neglected as things are at present, and for the purpose of 
collecting the revenue, together with all arrears which with- 
out such aid will remain a dead letter. 

* Effect a loan, lay down a second line of pipe, consolidate 
the city debt. You will thereby in course of time save $100,- 
‘C00 yearly*ir interest and sinking fund. Settle immediately 
with the government the subscription in favor of the Q., M., 
O. & O. R. R., that in favor of the Lake St. John railway, the 
cession of the Palais harbor. 

** Be not formalized at my telling you so. If lam your em- 
ployé, remembcr t :at I am,also like yourselves a citizen, and 
that, as you are now, { was in 1861 deputed by the municipal 
assembly for a term of three years and unanimously re- 
elected for a second term of like duration. Listen not to that 
oe. of the city press which in its ignorance, error and 

aul faith, advises you not to allow yourselves to be lectured 
by me, and does so only with the view of fomenting hatred 
and discord in the municipal camp. 

“On the contrary, gentlemen, it pertains to me who have 
been here for twenty years as deputy and engineer, and who 
knows as much and more of municipal affairs than any cther 
man in the city, t#impart such knowledce to my neighbors. 
Do not forget that, like you, I am an interested proprietor, 
and that, as such, [cannot give you bad advice or counsel 
things improper .without being with you a victin: to my own 
erroneous teachings.”’ 


ip +0 a e+ ge -.-- --— 
A VALUABLE BOOK. 


How many engineers and surveyors are content 





In an engineering point of view the entire line 
of the Texas Pacific Railroad from Fort Worth to 
Blanco is of the most interesting character, and 
even a layman could not fail to be impressed with 
the magnitude of the work, the genius with 
which all difficulties have been met and conquered 
and the thorough, careful manner in which every 
inch has been constructed. And in this place 
honor to whom honor is due. Major D. W. 
Washburn, the chief engineer of the Improve- 
ment Company, a young man, but a worthy pupil 
of the great engineer whose lieutenant he is, and 
full of capacity and genius, has had entire super- 
vision of the construction of the line, and it is but 
just tosay that the magnificent work that he has 
accomplished entitles him to a place in the high- 
est rank of railway engineers. 


A curious and interesting contest is being con- 
ducted in Columbus, Miss., by the Standard Oil 
Company. Three yearsago the merchants at that 
place asked the company to vary its prices accord- 
ing to the market, and upon being refused, com- 
bined together and bought oil from other 
quarters. The Standard Company then lowered 
its rates, and finally put a local agent into 
the field to undersell the merchants at re- 
tail, but still the latter refused to surrender, 
and to this day have handled “none of the com- 
pany’s goods. Finally the monopoly has put a. 
great quantity of groceries into the town to be 
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out a thought as to her real shape and dimension. 
or the process through which our present knowl- 
edge of the subject has been reached. Without 
going into the more abstruse problems of geology, 
Prof. Merriman has given us, in his little book, the 
substance of a course of lectures on the figure of 
the earth, delivered to the civil engineer students 
in Lehigh University, and is properly an introduc- 
tion to the science of geology as illustrating the 
steps through which our present knowledge has 
been acquired and the difficulties in the way of an 
extension of that knowledge. It is not addressed 
especially to the scientific student, whether engi- 
neer or surveyor, but it is so far popularized that 
there are few persons of ordinary intelligence who 
may not read it with profit and certainly great in- 
terest. 
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The day fixed by ordinance for submitting the ques- 
tion of water-works under the existing contract to the 
people of Hamilton, O., is Dec. 24, 1881. 
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sold at cost, and a small dealer who had built up a| City Engineer, C. Baillairge, C. E., has been the tank by a 4in. pipe, drawing its supply from 
| manager of the water-works since 1%66. 


petty business in chipping dried beef for his cus- 
tomers had to see the great company set up an 
opposition grocer next door to punish him for re- 
fusing to sell its oil. The merchants of a small 
town can hardly be expected to hold out against 
warfare of this kind. _ It is to be hoped, however, 
that their struggle will not be without good re- 
sults. 
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THE HISTORY AND STATISTICS OF AMERI- | 


CAN WATER-WORKS.* 





BY J. JAMES R. CROES, M. AM. SOC. C. E. 





(Continued from page 489.) 
CLIT. -——QUEBEC. 

Quebec, Canada,in lat. 46° 48’ N.,long 71° 16 W., 
is on the St. Lawrence River on a promontory at 
the mouth of the St. Charles River. The point, 
called Cape Diamond, is 333 ft. above the river. 
The upper town is an elevated table-land, and the 
lower town is a narrow belt along the St. Lawrence 
backed by a cliff, and a strip on the St. Charles 
about 2,000 ft. wide, of more gradual uscent. 

Founded in 1608, it was incorperated as a city 
in 1841. Water-works were built by the city in 
1843, after the plans of George R. Baldwin, C. E., 
taking the supply from the St. Charles River at 
Loretie, 9-miles from the city, 486 ft. above the 
St. Lawrence, and 150 ft. above the highest point 


long, 14 ft. high and 6 ft. wide at top, diverts the 
water into a subsiding reservoir. The water-shed of 
the river at this point is about 500 square miles. 
About 3 miles above the dam theriver widens 
into Lake St. Charles. 

From the reservoir the water is conveyed 40,969 
ft. in an 18 in. cast-iron pipe to the city. In pass- 
ing under the St. Charles River near the city the 
pipe was imbedded in timber and concrete 5 ft. 
under low water. In 1872 it was found that the 


pipe leaked from a portion of a lead joint having | 


blown out, and that there wasa hole 1'¢ in. in di- 
ameter in the spigot end of the pipe in that joint. 
The jet from this hole, which was under a pres- 
sure of 210 Ibs. per square inch, had cut 3 in. 
into the wood-work of the box and nearly 
through « 7-in. post. The pipe was repaired by 
banding it with a cast-iron sleeve with lead joint. 


Within a year the jet had cut through the sleeve |!ined with 18in. of puddle on which is laid a| 


a hole 2 in. wide. The defective pipe was then 


cut out and replaced. Afterwards the main was | Distribution isby cast-iron pipe, from 16-in. to 3- | 


carried across the river by a pipe-arch bridge of 
120 ft. span, surrounded with wood. 

As early as 1860 there were complaints of insuffi. 
cient supply. Experiments by T. C. Keefer, C. E., 
showed excessive waste, the lowest average night 
delivery in April being 88 per cent. of the highest 


average day delivery. The tubercular corrosion of 


the main diminished the supply-also. 

In 1865 G. R. Baldwin, C. E., found that the 
main was virtually reduced by incrustations from 
1.50 to 1.28 ft. diameter. There were then 3,035 taps, 
and the consumption as measured was 3,000,000 
gallons under the existing arrangement of throt- 
tling certain sections for portions of the day, while 
a constant supply at the rate of consumption in 


the several districts when under full head of water | above the sea. Settled in 1878, it was incorpo- 


would have required 7,200,000 gallons per day. 


Distribution is by cast-iron pipe, of which 27.5 | were built by a private company: The supply is| 
miles are in use, of from 14 to 4-in. diameter, | taken from a stream in Big Evans Gulch, which | 


mainly of 4-in. There are 222 fire hydrants, 112 
gates and 5,016 taps. 

The population in 1880 was about 50,000, 
daily consumption about 3,000,000 gallons. 


and the 


CLIV.—NASHVILLE. 

Nashville, Tennessee, isin lat. 36° 10’ N., long. 
86° 49° W., on the south bank of the Cumberland 
River, on rocky bluffs, rising from 80 to 175 ft. 
| above low water. The town was settled in 1779; 
incorporated as a town in 1806. In 1832, the 
population being 6,000, water-works were built by 
| the town, after plans of Albert Stein, C. E., taking 
| water from the river and pumping it by a direct- 
acting steam pump of 26-in. cylinder with 96-in. 
stroke, into a reservoir on the hill, of 3,000,000 
| gallons capacity, and a stand-pipe 100 ft. high. 

In 1878 two duplex Dean pumps were erected. 
| Distribution is by cast-iron pipe, of which 42 miles 
are jn use of from 36-in. to 2-in. diameter. 
| No statistics of the number of hydrants and taps 
| have been furnished. 

The population in 1880 was 43,461,-and the daily 

| consumption 6,000,000 gallons. 

| The works have cost $1,500,000, and the gross 

| receipts have been $1,215.227.20. The expenses in 
1880 were $65,667.93, and the receipts $64,541.42. 

There was no bonded debt uutil 1880, when a 
| loan of $75,000 was created, bearing 6 per cent. 
| interest, to extend and improve the works. Jas. 
Wyatt is Superintendent. 

CLV.—AKRON, 

| Akron, Ohio, in lat. 41° N., long 82 
| between Lake Erie and the Obio River, 495 ft. 
above the Lake, and 1,065 ft. above sea level. The 
| town was settled in 1825. 


in 180, after the plans of Joseph Flannery and 
E. J. Frost, civilengineers. The supply is taken 
|from a bed of water-bearing gravel. A brick 
well, 50 ft. in diameter, the walls, from 30 to 18 in 
| thick, resting on a cast-iron shoe, was sunk 32 ft. 
| by excavating from the interior and allowing the 
curb to settle by its own weight. The 
| stood 16 ft. deep in the well. 


| of 1,000,000 gallons capacity, the other a duplex- 


| a reservoir on Sherbondy Hill, still in excavation 
and embankment, 250 by 200 ft. and 14 ft. deep. 


| 





| pavement of sandstone blocks laid in cement. 


in. diameter, 20 miles of which are in use, 644 
| miles being of less than 6-in. : 
There are 157 fire hydrants, 40 gates, 


each fire hydrant. 
The population in 1880 was 16,512. The delivery 
of water to consumers began on May 19, 1881. 
| The capital stock of the company is $250,000, 
and there is a bonded debt of $200,000, 


Edward J. Frost is the Secretary, Treasurer and | 


General Manager. 
CLVI.—LEADVILLE. 
| Leadville, Colorado, in lat 39° 15’ N., long. 106° 


20’ W., is at the head of the Arkansas River, near 


the summit of the Rocky Mountains, 10,500 ft. 
rated as a city in 1879, in which year water-works 
has about i6quare miles water-shed, heading in 


| the Mosquito Range. A dam in the gulch, a mile 
and a half from the city, forms a reservoir 300 by 





W., is on 
in the city. A stone dam across the river, 200 ft, | the Little Cuyahoga River, on the highest ground | ¢j 


Water-works were built by a private company, | 


Two Worthington engines, one non-condensing, | 


condensing engine of 14g million capacity are pro- | 
vided, pumping through 2,500 ft. of 16-in. pipe into | 








springs in California Gulch. 

Distribution is by cast-iron pipe, of which 8 miles 
are laid, with 52 fire hydrants, 21 gates, 250 taps 
and 2 meters. Lead service pipes are used. 

The population in 1880 was 14,820, and the daily 
consumption about one million gallons. 

The capital stock of the company is $300,000, 
and the bonded debt $65,000, bearing 8 per cent. 
interest. The total receipts from April, 1879, to 
Oct. 1, 1881, were $68,500. The expenses in 1880 
were $12,402.15, and the receipts $30,722.85. 

H. W. Lake is the Secretary, Treasurer and 
Superintendent, and J. C. 
Manager. 


Cramer the General 


(TO BE CONTINUED.) 





GENERAL INTELLIGENCE. 


=” We solicit and are alwa 
| columns any items of interest t 
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| + ae to publish in these 
at may be furnished us 


GAS AND WATER. 

The Newark Water Company, of Newark, O., capital 
$200,000, wns incorporated last week. 

Geo. F. Bramhall, C. E.. formerly an assistant on the 
Chicago water works construction, is again before the 
people of that city with bis Aqua-Port. 

Corry, Penna., is agitating the question of a public 
water supply and a system of sewers; the project is 
not, however, so far along as to have a recognized le xd- 

ership in the matter. Thev are waiting for the “coming 
man” to promote it. 

So many citizens of Santa Barbara, Cal., discon 
nued the use of gas and employed kerosene thut the 
gas company announces that if the people will coutanue 
and resume their patronage it will reduce the price frona 
$6 to $3 per 1,000 feet. 

Orange, N. J., is discussing the question of erecting 
water-works. It is thought that they can be built for 
$80,000 or jess, and the town counsel has given his 
opinion that the law of 1876 will authorize issuing the 
necessary bonds. 


| Hornellsville, N. Y., has entered into arrangements 
| with the Warren Pipe Works, of Philipsburg, N. J., to 


*| supply the village with water through 100 double hy 


|drants, at a cost not to exceed $30 per hydrant: also, 
| free water to all the village buildings, schools, etc., and 
| one drinking fountain for man and beast in each ward. 


water | The reservoir will cover an area of 30 acrés, and be ca- 


pable of holding 60,000,000 gallons. 
| The Meadville Water-wurks, of Meadville, Pa., bave 
| been running their machinery since their formation by 
water- power: but, owing to scarcity of water last sea- 
son for about two months, they have decided to put in 
steam. The engines and boilers are made by the 
Phoenix lron-works, of Meadville, and are of 150 horse- 
| power. The cost of the change wili be $6,000. 
| A-special meeting of the Newport, Ky., Water-works 
Board was held on the 3d to receive bids for additional 
pumping machinery. ‘The t.vo propcsitions were for an 
| engine capable of pumping 3,000,000 gallons of water 
per day, or for two engines with a capacity of 2,000,000 
gallons each. Bids were presented only from Cope, 
Maxwell & Co, of Harriiten, Ohio, aud the Holly 
Manufacturing Company, of Lockport, N. Y. The for- 
| mer firm made a proposition to furnish two engines of 


660 taps | the capacity mentioned for $74,500, or one engine with 
and 10 meters. The city pays $45 per year for) 


to furnish three million gallons per diem for 


the power 
5. The Holly Company proposed to furnish two 


| $55,000 
| two-million gallon pump engines for $51,500, or one 
three-million gallon pumpengine for $48,000. The 
matter was laid over for due consideration. 


——200-—— 
STREETS, DRAINAGE, ETC. 


| The city of Houston, Texas, has decided to pave its 
| streets with wood, and contracts are called for. 


| Northampton, Mas-., wants sewers, and Mr. Waring 
| is on the lookout for their construction. 


| The sewerage problem is receiving consideration at 
| the hands of Canton, Ohio, tax-payers just now. The 
| prevalence of malarial fevers in and about Canton calls 
| for some action toward establishing an etlicient system 

of sewerage. Councilman Archinal bas submitted a 

resolution to the city council to appropriate $50,000 to 
be used in the construction of a sewerage system similar 
| to that now in use in Memphis, Tenn. This was recom- 
mended by Mr. George E. Waring, Jr., of Newport, R. 
L., who made a thorough inspection of the geological 
surroundings of Canton last spring. No action bis yet 
| been taken on the resolution, and it is probable that the 
matter will be submitted to a vote of the people. Some 
object to it on account of the expense, but the ever in- 
| creasing growth of Canton will soon compel some action 


- | 200 ft., and 16 ft. deep. From this a line of 2,200 i the matter. 
The works have cost $1,800,000, the amount of | ¢¢. of 12-in, and 5,864 ft. of 6-in. pipe jucts the | ee 
the bonded debt. The gross receipts have been water to the distributing tank, 185 ft. below the) g, Loum, Deo oo 129 OE a ee 


about $2,000,000. In 1880 the expenses of main-| gam and 164 ft. above the ci 
tenance were $'0,000 and the revenue $90.000. The | y 90 x 16 ft. 


* Copyright 1881. 


ty. It ‘is of wood, 40 


A Knowles pump is also connected with the 


bound on the Western Division of the Wabarh Railroad 
was crossing the bridge over the Missouri River, at St. 
| Charles, about six o’clock this evening, the easterv span 
' of the bridge gave way, and the entire train, composed 
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of thirty-two cars, thirteen of which were laden with capitol building, with form of eontract and deseription 
live stock, was precipitated into the river about eighty | of capitol were completed in pampblet form on 
feet below.§ The eng > uateuing, bes ouenpbediy | the: Iet. The contract is an iron-clad 
else on thé . which at least one intending bidder declares he 
a ee 
RAILROADS. 
An action has been instituted in the 


never sign. 
Su; Court of 
the State of New York, to be tried in Monroe County, Tex., on the Ist Two lines are running 


located, one 
from Branch, on the International, to Caney Creek. 


Col. Victor K. Miles, chief of the locating party work- 
by Isaac 8. Waterman, of Pailadelphia, and Henry A. the other from Trinity Station to the point, which 


ing on the Trinity & Sabine Railroad, was at Palestine, 
aylor, of Rochester, contractors and builders of the 


Rochester and State Line Railroad, against William H. | is the juoction of lines run thus far 
Vanderbilt, its former manager, for the ey of | The plans for the building of the Methodist Episcopal 
$1,000,000 damages alleged to have been sustai by tal have been They were prepared 


reason of a breach of contract on the part of the de- | Mr. John Mumford, who wiil receive the prize of 


fendant. a om. _ poapital is to ome meowronn & geae.cop got 
Ata meeting of the stockholders of the New York and sUU. r. . 1. Sene given y o 
New Eagland Railroad, Dec. 6, the Jay amount. The . hospital will be built on the block 


were chosen direc’ 
The foliovwing are 


Gould part 
by a vote of 94,000 out of 96,000. 
Metcalf, 

Jay Gouldgsy iney 


new directors: Jesse 
lion, Cyrus W. Field, W. T. Hart, 


bounded by Seventh and Eighth avenues and Sixth 
and Seventh streets, South Brooklyn. 


Tbe Central Tunnel Railway Company of New York 






James H4§ Wilson, Names H. French, F. C. Fitz, | filed articles of association on the 7th. The capital is 

Geo. T. rts, H. & Jewett, L. B. Cannon, Fred. J. peen. The road is to cummence near City 

Kingsbury® R. Suydim Grant and Henry L. Higginson. Park, and terminate near the Grand Central d-- 
The Ne ork Sun says : The Canadian Pacific Rail- 
























t, and will be five miles i connecting with the 


way Company is making a great effort to sell its 5 _ ‘ourth Avenue Improvement. will run under Cham- 


cent. bonds 1 this market. As the only security ito bers, Reade, Elm, Spring and Great Jones streets, La- 
at present for the interest as well as forthe principal | fayette ee cer place, Eighth and Ninth streets and 
contl- gd 


consists of wild land jn the remote north of 
nent, inv rs will bkrdly care wo aes par, which is the 
price assed, fora rity of such oubtful value. Their 
experience with the old Northern Pacific Railroad bonds 
is rot yet forgotten. 


Mayor Grace, in transmitting to the aldermen a com- 
munication from Messrs. Butler, Stillman & Hubbard, 
of this city, relative to the protection of the rights of 
the city in the procesdings now pending in the matter 
of the Broadway Underground Connecting Railway 
Company, said; “I have grave doubts as to whetber 
the construction of an unde nd road under Broad- 
way would not be a serious detriment to the interests 
of the city, but in any event I am satisfied that no 
such structure should be built, except upon condition 
that the manner of its construction meet with the ap- 
proval of the Mayor, Comptrojler and Commissioner 
of Public Works. To appropriate the core of Broadway 
for railway purposes would b3 to deprive the city of a 
valuable propeity needed for public purposes, and 
would necessarily interfere with the entire pipe and 
sewer system of the street. I should be pleased to concur 
in any I@zsiation to pn the interests of the city 
which your bonorable may be pleased to pass.” 

The Pennsylvania Railroad Company ned its new 
dep >t at Merrick and Filbert streets, ladelphia, on 
the 5th, general traffic, and all trains are now run 
ever the glevated road into the heart of the city. 


Redfield (Iowa) people are very entLusiastic over the 
pect of the Minneapolis & Sr. Louis Railway com- 
ng to cur town. ae as sition of the ch 
party was coming this way, a oO e citizens 
was held. A committee was appointed to go to Perry 
and consult with the engineers. The survey is now 
completed through the town, establishing their crossing 
over the Des Moines Northwestern track about twenty 
or thirty rods east of the depot. ' 

A new railroad company has been formed under the 
name of the Arizona & Nevada Railroad and Naviga- 
tion Company. __ Its object is the construction of a line 
between Callville, Nev., and Yuma, with extensions by 
rail or water, as may hereafter be determined, to Port 
Asabel and Libe on the Gult of California. The 
capital stock is $20,000,000. The San Francisco direc- 
tors are P. Peckham, John N. Risdon, John Lloyd, Rob- 
ert N. Risdon and J. W.Smith. The Arizona directors, 
Paul Brion, John J. yap and Frank Staples; and W. 
H. Stymus, of New York. The road will pass through 
a line of rich mining 8. } 

The capital stock of the Bennington Cut-off, Middle- 
town Spriogs, and Lake Champlain & Lake Ontario 
railroad companies has been taken, and the stockbold- 
ers of the three vompanies will meet on Jan, 17 to 
organize and prepare for the work of constru . 
These railways together will form a system be- 
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nion. After 
be elevated on a 
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thence it will be a sur- 
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Getty Square to Kingsbridg >, by 
and No:thern Railroad, is about 
mile shorter than by the Hudson 

The commission have awarded 
about $100,000 as a just compensation for the property 
taken and damage done with n the limits cf the city of 
Yonkers. That portion of the live which is within the 
limits of the city of New York has been condemned for 
about $20,000. 

The Jacksonville Union announces that the early 
building of the Jacksonville, Tampa and Key West 
Railroad is assured, and that Jay Gould, Samuel J. 
Tilden, Governor Cornell, Winslow, Lanier & Co.. Mil- 
ton Weston, of the Chicago Belt Line Railroad, and 
Other ‘capitalists have taken the matter in hand ard 
will push the road to completion. Tue road will1un on 
the west side of the river to Palatka, and thence direct 
toTampa A steam ferry is to be established from 
Pa to a point on the —— side of the river, and 
4 road run from there to Titusville, a distance of over 
one hundred miles. contract for grading this 
branch of the road has been let to a firm in Ohio, 
who have arranged with parties in Georgia to fur- 

,000 men to do the work and are to have the 
grading meet the first of April. The contract 
or building from Jacksonville to Tampa will 
be let, when the work of gradivg will be at once begun, 
to bave the r.ad 
completed in six or eight months. The roads are to be 
ortbern gauge, and at an early date a 
ranch road will be run from the main line to Key West 
via Punta Rassa, and a line of first-class steamers put 
between Key West and Havana. The headquarters of 
be established at Jacksonville, where all of 


ing for suitable ground for a ter- 
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minus. 


* CONTRACTING, MISCELLANEOUS, ETC. 


Hallanin & Moher were the lowest bidders on the con- 


struction of the shaft aud tunnel at the new water- 


works at Hyde Park, IL, and the contract was awarded 
to them at $14.75 per foot. 


The Hamilton, O., County Commisioners have ac- 


cepted the Trenton b work done by McK: & 
Flenner under their aban 4 of 


The whole cost of the 
work done by the contractors amounts to $17,068, 22. 


The Gujf, Colorado & Santa Fe Railway, opened its |tweea Boston, Chicago, and Canada by way of the| Acontract has been signed between the Baltimore & 
wh le length on the 2d inst., was organized in 1873 by | Grand Trunk and other Canada railways; also, be-| Ohio and Buffalo, Pittsburgh & Western railroad com- 
Galveston men, and its mother was necessity. The | tween Boston and Montreal by way of the Hudson Cana 











mercantile interests saw that a road owned by Galves 


Compuny’s railroad and the waters of Lake Champlain 
ton was a safety-valve. After many meetings and can- 


and railway connections; also, between Boston and 


vassing for subscriptions the road surveying lines | Rutland over the Bennington & Rutland Railway west 
and then locating. Aug. 1, 1880, was open|and north of Hoosac Tunnel, and the Massachusetts 
for ness between lveston and Brenham, 126 


Central Railroad on the east of the tunnel, and extend- 
ing from there to Boston. At Boston connections are to 
be formed with a line of ocean steamers between that 
city and Liverpool and other places in Europe. 


miles. Nov. 1, 1880, the road was opened to Milano 
Juaction, 174 miles, and connecting with the Inter- 
ra — & oe on nares = a A, i. 
to Cameron, ™ and on ; - 
ton, i miles. Thus it will be seen that between Aug. ay Leavenworth, ae ener aig Kansas Rail- 
1, 1830,/and March 1, 1881, 100 miles were built, the | Toad company was organ ane . The corners 
ditticulties of earlier stages of building to Brenham having or nN iY haa ae, ' eer i. ’ 
been overcome. distance from Galveston to Fort | 5: Se Lanes ’ . H. Insle 
Worth is 345 miles. Including theeight miles of main | T: urd, 0 eee 

line from Temple to Belton, the road from Temple to | of aes . 

Fort Worth being the branch, the Santa Fe operates to- Anderson, of To 
day 353 miles of road, penetrating 12 counties and pas- 
sing through ten old-establ towns, viz.: Richmond, 
Bell , Brenbam, Caldwell, Cameron, Belton, Clif- 
ton, an, Cleburne and Fort Worth. Besides 
these the road has eighteen towns of its own and a 
few infants comingon. The road penetrates the ridge 
between the Brazos and Colorado rivers, a section sec- 
on 1 to nons in tha State, and now feeling the effect of 
railway facilities in the way of rapid settlenent. The 
road is hailed with delight by Fort Worth, as it estab- 
lishes a competitive line to Galveston and Eastera mar- 
kets.—-Galveston News. 
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Franklin, ‘Anderson, lee, 
Butler and Cowley counties, When completed, “with 
— m be among a Johnson a ome the 

tate line at Kansas City road a 
branch from Atchison to oa or ~ 


The application for a new railroad charter, to be made 
at the vext session of the Connecticut 


ture, 

which was referred to yesterday, undoubtedly apper- 

tains to a scheme which has been on the tapis for some 

WEW PROJECTS. time, and for which surveys are being actively made. 
The Toledo & Detroit Airline Railway Company; | 10¢ Parties interested in the new scheme are keeping 


capital, $1,000,000. 


The Indianapolis Construction Company, of Washing- 
ton, O., and Indianapolis, Ind.: capital, $100,000. 

A surveying party left New Orleans on the 8d to go 
over and locate the route of the proposed New Orleans 
Red River & Texas Railroad, the objective point of 
which is Palestine, 

The Austin & Northwestern Narrow — 
surveying corps were eight miles abeve rty Hill, 
fae on the Ist, and were moving in the direction of 

urnet. 


Arcticles of inco 


their plans to themselves for the present, so far as 
are able, ‘but we understand that the public will be 

let into their secret if the surveys prove as favorable as 
expected. From the few items of information al- 
lowed to transpire, we learn that it is proposed to con- 
struct and equiv a line of railroad between Boston and 
New York far ahead of any now running between these 
cities, and even superior to any road in 


only 180 miles, and that, as 
crossings whatever, is tu be almost t, 

of maintaiving a speed of 60 miles per hour, it will only 
tequire three hours to run between Boston and New 


ration of the Chicago & Peoria | York. Fifty millious is said to be about the estimated 










for the eae of busi the latter road 
156 m 


bald an extension iles from Newcastle, Pa, to 
wae Junction, whee it connects with the Baltimore 
& Ohio, 


thus giving the latter an outlet to Lake Erie. 
The closing of an bayou, ee about com- 

pleted a ‘ernment specifica , brok 

the Ist. The itanan 18 not beows ft being 

some distance below Shreveport, but the river fell ina 

few hours three feet. There has been about 235,000 

expended on it. 


A company for the improvement of Green’s Pond, at 
West End, Cone into a lake has been formed. 
have contracts for excavation 


jias Wooley, 


The Grand Ra and Indiana Railroad Company let 
the contract for balding the northern extension of its 
road from the present northern terwinus to the Straits 
of Mackinaw. The successful bidders were L. A. Rose, 
of Bronson, and McDonald Bros., of Grand Rapids. The 
terms of the contract are that the road isto be com- 

by Jun. 13 next, and it pg ang that passen- 
trains willbe running to the Straits by July 15. 

Corstruction on the Texas-Mexican railroad bas begun 
to the extent that dirt has been turned on the bay font 
at Caronkaway in the location of a bridge site. Mr. 
Gairdner, General Manager of the road, is expected to 
arrive in Galveston any time between the Ist and 10th 
of this month, rear, ona, construction will commence 
immediately thereafter, The work wiil be started first 
at Galveston, and afterward will probably be 
San Di and Victoria. The track will b>» laid with 
new rails the whole way through. The bridg> 
avross West Bay will be about 12,00) feet in l-ngib, 
and will be to completion as fast «s 
possible to it a first-class piece of work. 
Chief is in San Antenio. look- 
ing after the survey of the line from that to 
Beeville. He will return here about the of this 


a 


us at 


Railroad Coaapany ave been filed. Tn. inal oat cost of the new enterprise.—Boston Journal, Dec. 8, = ae eee in eens Oo — 
po ping ig * ae eee AL Raver =a The proceedings of the Yonkers Rapid Transit Com-| sible Material of all . arriving both at 
Souter and A. L. Griffin. : Prt y for the right of way into the city of Yonkers save | Galveston and Christi, and. is being: to 
5 ae : er cofnpieted, and the con: missioners abr<inted last | the front with that men and steam ccn ac- 
The Font du Lac, Wis., county board have voted to| September have made their -as to the right of | complish. The steamer Nettle will leave here to-lay 
erect a new court-house costing $65,0)0—$95,000 is to | way which the- company seeks to acquire. The new | for Christi, laden with three ves and 
Be Pou te | for in the assessment for the Ts300° year, | line is to leave the New York City & Northern Rai other for use on construction in Trick 
ee Oe ee of 1832, aud $15,200 in the | near the so xthern part ef the estate of Angustus Van | is of the Rio Grande a d:stanc? of 
assesesmen’ 883, 


Cortlandt, and contix® it a northwest direction, al- 
Tre printed spevilyetion of the now Austir Terx., company 


ways keeping easterl) Broadway. Ths 


Seer Gos elles rome Laredo, aad will, it. is thoaght, 
reach Lampasas by March 1, / 





